Document FP24 
Appl. No. 10/573,066 



g5 <33) 



PATENT SPECIFICATION (") 1425621 

^ (21) Applicadon Na 12458/7S (22) Ffled 15 March 1973 

(31) Canventim AppMcatiOT No. 234 997 Q2) FEed 15 March 1972 
^ (31) Qmvention Applicaim Na 330 457 ^2) Filed 7 Pd>. 1973 in 
United States of America (US) 
(44) Complete Spedficatum pi&lidied l^Fcb. 1976 

(51) IOTCL« AOIN 9/20, 21/00, 9/02, 9/12 

(52) Index at acceptance 
A5E 1A3B 1A3C 1A5A1 1C12C ia2F ICl^ 1C14 

1C15A1 1C15A2 1CI5A5 1C15A6 1C15B1 1C15B2 
1C15B3 1C15C1 1C15C3 1C15D3 1C15F1: ia5F2 
1C15F3 1C5E 1C5F 1C5H 1C5J 1C5K 1C5L 1C5P 
IC7K 1C7N 1C»A 1C9A 
(72) Inventor SIDNEY HAYES DAVIDSON 

(54) IMPROVEMENTS IN PESTICIDES 




(71) We, E. I. DU PONT DE 
NEMOURS AND COMPANY, a corporatiott 
organized and ^dstii^ under the laws of the 
State of Delaware, located at Wihnington, 
5 State of Ddawaie, United StatK of America, 
do hereby dedare the inventioDE, for which we 
pray that a patent may be grantjed to us, and 
the mediod by which it is to be performed, to 
be particularly desarflsed in and by the folr 
10 lowing statement:— 

This invention concerns improvements in 
pesticides, and relates to the use of a dass of 
compomid which are of interest in controlling 
diseases of plants. Fimgi and odier disease 
15 indtants cause extensive losses in crops 
annually. While there are ccMnmcrdally avafl- 
able materials effective in preventing many 
plant diseases, still further improvement in this 
art is iffieded if full food and fiber production 
20 £5 to be realized. The compoumls used in this 
invention are porticulaily effective for 
the control of fux^os plant diseases 
like potafto late blig^ and downy 
msldevps. In additioiz, the compoimds 
25 esdiibit .syscemic and curative proper- 
ties. Relatively small amounts of material can 
be used to eradicate or cure exista^ plant dis- 
ease caused by fungi. This is in oontrast to 
most conventional protective materials whidi 
30 must be applied in advance of atta^.* 

One aspea of our invention provides a com- 
position for combating fungus disease in plants 
comprising an inert diluent and a compound 
of the formula 



35 



R_0— N 



N^ X 



(I) 



wherein 

R is hydrogen; alkyl of 1 to 13 carbon atoms; 
alkyl of 1 to 13 carbon atoms si*srituted 



with alkouycarbonyl of 2 to 4 carbon atoms, 
acyl of 2 to 4 carbon atoms, acyloxy or 2 to 
4 carbon atoms or cyano; acyl of 1 to 4 
carbon atoms; alkoxycarbonyl of 2 to 4 
carbon atoms; aralkyl of 7 to 10 carbon 
atOTUs; or a non-phytotoxic metal e,g. selec- 
ted from sodium, potassmm, calchxm, man- 
ganese, copper, zinc and iron; 
Ri is alkoxy of 1 to 4 carbon atoms or 

-.NR2R3; ^ . . 

Ra is hydrogen, alkyi of 1 to 4 carbon atoms; 
' alkoxycarbonyl of 2 to 4 carbon atoms or. 

O R* 
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is 



R3 is hydrogen or alkyl of 1 to 4 carbon atoms, 
with the proviso that Rs is H when R2 
alkoxycarbonyl or 

— C-NR4R5; 



R4 and R5 may be the same or different and 
are hydrogen or alkyl of 1 to 4 carbon 
atoms; and 

X is oxygen or sulfur; with the proviso that 
when R* is hydrogcai^ alkyl or alkoxy- 
carbonyl said composition is not a simple 
solution of said compound m water or an 
organic solvent. 

Application of these compounds to the locus 
to be protected from disease effectively com- 
bats (i.e. mitigates or prevents) the debility. 
These compoimds are also systemic and cura- 
tive in plants. Because they are curative, the 
compounds can be applied before or after the 
plants to be protected are infected by fungi. 
This curative activity makes the compounds 
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useful in this invention particularly valuable 
for combination and application widi conven- 
tional fungicides. Because the compounds are 
- systemic in jrfants, the compounds can be 
5 ai^liai not only directly to the infected plant 
. parts, but also to uninfected parts of the plants 
• the sttds or to die soil. All of these applica- 
tion sites are included within the tenn 'locus - 
to be protected". 
10 Of the compounds described above, those 
preferred for use in this inventicHt are those 
where X is asy^cxt, R is hydrpgen, alkyl of 1 
to 13 carbon atoms, acyl of 1 to 4 carbon 
atoms, aikdxycaibonyl of 2 to 4 carbon atoms, 
15 sodium, potassium, calcium, manganese, 2dnc, 
copper or ir<Hi and R^ is — NHj, — NHCHb or 



20 



30 



— NH- 



More preferred are die compounds where R is 
hydrogen, alkyl of 1 to 13 carbon atoms or 
acetyl and R, is — NH^ — NHCH, or 



— NH- 



-NH2. 



The most preferred compounds are 2-cyano-2- 
hydroxyiminoacetaraide and its salts with non- 
phytotoxic metals, 2-cyano-2-mcthoxyimino- 
25 acetamidej N - carbamoyl - 2 - cyano - 2- 
methoxyiminoacetamide and 2 - acetoo^imlno- 
2-cyano-N-mediyl acetamide. 

Of die CQo^raunds described above;, the com- 
pounds 



N=C OHO 



/ 
\ 



(11) 



where Ki and R,. are defined as above and Ro 
is alkyl of 1 to i3 carbon atoms; alkyl of 1 to 
13 carbon atoms substituted with alkoxy* 
carbonyl of 2 to 4 carbon atoms, acyl of 2 to 

35 4 carbon atoms, acyloxy of 2 to 4 carbon atoms 
or cyano; acyl of 1 to 4 carbon atoms; or 
aialkyl of 7 to 10 carbon atoms are novd. 
Of the novel compoumis, the compooiKi where- 
in R* and R^ are hydrogen and R^ is methyl 

40 is preferred. These compounds and their 
preparations are claimed in our copending 
Application 36155/75 (Serial No. 1,425,622). 

Effective compositions of the compound 
(I) described above comprise one of the above 

45 compounds and an inert diluenL Surfactants 
can also be included as well as other in- 
^dients which do not detract from the effec- 
tiveness of the active compound. The com- 
positions which are believed to be novel per se 

50 and form part of our invention arc those which 



are not merely a simple solution of a» active 
ingredient wherein R* is hydrogen, aJkyl or 
alkoxycarbonyl in water or an oi^ganic solvent. 

By "simple solution" we. mean a solution 
whidi does not contain a surfoctant or other 55 
formulating adjuvant or another agricultural 
chemicaL 

The compounds useful in this invention are . 
in part known and can be made as described in 
the literature or by known methods. 60 

2-Cyano-2-hydroxyiininoacetamide 

(H^N— C-C-CN) 
II II 

O N— OH 

can be made by nitrosation of cyanoacetamide 
with sodium nitrite and acetic acid as de- 
scribed by M. Conrad and A, Schuize, Ber. 65 
42, 738 (1909). These audiors also describe 
the preparation of 2 - cyano - 2 - hydztmy- 
imino-N-ethozycarbonylacetamide 

H 

(C2H5OOC— N— (>^C^CN ) 
II II 

O N— OH 



from cyanoace^luiethane by the same method 
[Ber. -^2, 742 (1909)]. 

2 - Cyano - 2 - hydroxyinuno N - carb- 
amoylacetamide 

H 

(H2N— C— N— C— C—CN) 

II - II II 

0 O N— OH 
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75 



is prepared as described by Conrad and 
Schulze (see above, p. 740, 741) from cyano- 
acetylurea and sodium nitrite followed by 
acidification. 

Salts of these oximes can be made by slurry- 
ing the free oxime in water^ adding an aqueous 80 
solution of an equivalent amcnmt of die appro- 
priate base, such as sodium or potassium 
hydroxide, warming the mbmire tmtil the solid 
is dissolved, and vacuum- concentrating the 
solution. 85 

2-Cyano^2-methoxyiminoacetamide 

(H2N«-C~C-CN) 
II II 

O N-OCH3 

can be prepared by methylation of 2-cyano-2- 
hydroxyiminoacetamide (see above) with di- 
methyl sulfate and aqueous potassium 90 
hydroxide as described by O. Diels and E. 
Borgwardt, Ber, S4, 1342 (1921). The hi^ 
alkoxyimino homologs can be conveniently pre- 
pared by alkylating the sodium salt of 2- 
cyano - 2 - hydroxyiminoacetamide with the 95 
appropriate alkyl halide in DMF. For ex- 
ample, 2 - cyano - 2 - n - dodecyloxyiminoacet- 
amide 
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(HiN-=-0-C--CN) 

li II 

O N— O— CizHs^ 

mp 84^-6^, can be prepared by dissdvii^ the 
sodium salt of 2 - cj^ano - 2 - hydroxyimino- 
acetamide in dim^yl fonnamide. While 

S stiiring, 1-iodododecane is added and die solu- 
dod is heated oa die steam bath for six hours. 
After cooling to room temperature, the solu- 
tion is pour^ into water and the precipitate 
is collected oo a- filter, washed with water and 

10 dried. 

The . corresponding n-octyl derivauve, 2- 
cyano - 2 - n - octyloxyiminoacetamide, mp 
84 — 5°, is made from the above sodimn salt 
and l-l>^^nio<^tane in the same way. Similarly, 

15 die corresponding n-decyioxy derivative, 2- 
cyano - 2 - n - decyloxyiminoacetamide, mp 
86 — ^7°, made from the above sodium salt ai^ 
l-iod(>-decane. The tridecyl derivative also 
mdts at 86—7**. 

20 • Siibstituted alkyl derivatives or alkenyl 
derivatives are made in the same way. The 
followiz^ table lists a nimiber of such materia 
by way of example: 

HsN— C>-C— CN 

IJUo-a 



tion, aralkylation, acylatiott, alkoxycarbon^a- 40 

tion and carbamoylation reactions are: 

N - carbamoyl - 2 - cyano - 2 - n - octyloxy- 
iminoacetamide;, m.p. 75 — 7** 

N - carbamoyl - 2 - cyano - 2 - n - dodecji- 
oxyiminoacetamide, m.p. 81 — 4^ 

N - carbamoyl - 2 - cyano - 2 - (3 - phenyl- 
propyl)oxyiininacetamide, m.p, 108--'9® 

N - carbamoyl - 2 - cyano - 2 - acetoxyinuiK>- 
acetamide, m.p. 182 — ^3"^ 

N - carbamoj^ - 2 - cyano - 2 - methoxy- 
carbonylo&yiminoacecamide, m.p- 183 — 
4** 

N - carbamoyl - 2 - cyano - 2 • p - cMoro- 
phenylcarbamoyloxyuninoacetaiiiide, m.p. 
197—200° decomp. 

N - carbamoyl 2 - cyano - 2 - allylcatbamoyl- 
oxyiminoacetamide, m,p- 206—10** de- 
comp. 

N - carbamoyl - 2 - cyano - 2 - (dimeahyl- 

carbamoyl ) oxyiminoacetamide 
N - dimethylcarbamoyl - 2 - c^ano - 2 - medir 

oxyiminoacetamide 
2 - Cyano - 2 - methoxyiminoacetic add, 
ethyl ester 



25 



—CHa— CHo— CHr—CN 
— CHz— COOQH, 
H O 

-c II 

Otis — O" ■ CHa 

o 

II 

30 — CHr-CH^i-O— C— CHa 



mp 
88 — 9» 

77 —80° 
14J.5— 44° 

120—1" 



90 — 1' 



146 



78 — 9» 
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(CaH,— OOC— C—CN) 

w 

Nr-OCEls 

is fnepared from die coirespondii^ oxiine salt 
by metbylation as described by Muller (Bull. . 
Soc. dim. [3], 27, 105). The higher homo- 
logs <^ this matBCial can be piepared ia the 
same way from die bigger esters of qnuto- 
acetic add. For example, die sec^buqd esieis 
are prepared from jec-butyl cyanoaceCite via 
oximation and reactioa of die s odhi m salt of 
die oxime widi die appropriatB halide, for ex- 
amine n-decyl iodide. 
2-Cyana-2-aceto]^imiiK»cetamide 

H,N— C— C— CN), 

S). i|_-o— C— CH,. 
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N - carbamoyl - 2 - cyano - 2 - methoxy- 
iminoacetamide, mp 161 — 3°, is similarly pre- 
pared from the sodium salt of 2-cyano-2- 
hydroxy - iraino - N - carbamoylacetamide and 
methyl iodide in DMF. 

Additional novel compounds of diis inven- 
tion that are prepared by conventional alkyla- 



described by Dids and Botgwardt (see above) 
is convenientiy prepared by introducing ketene 
gas into a solution of 2-cyano-2-hydraxyimino- 
acetamide in a suitable soluent such as aceto- 
nitrile followed by evaporation of the solvenL 
The higher acyl analogs can be prepared by 
reaction of the oxime with the appropriate 
anhydride, for examj^e propionic anhydride, 
or with the appropriate acyl chloride, for ex- 
ample n-buty^ chloride, in die presence of a 
suitable base such as pyridine or triethylafliine. 
2 - Cyano - 2 - (methaxycarbonyloKyimino)- 
acetamide, mp 156 — 8° dec. 
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15 



20 



25 



30 



35 



(H,N-rC— C-<2^) 



N— O— C— OGHs 



IS prepared by adding dropwise m^byl diloio- 
fotmate to an aqueous sluny of the sodium 
s^t of 2 - cyano. - 2 - hydrozyiminoacetOQitrile 
with stiiring and cooling. The higjher alkoxy- 
caibonjd homologs, for example 2 - cyano - 2- 
(buinxycaiboi^lo3Qnmino)acetamid are made 
in the same way from the conesponding higher 
al^l chlorofonnates, eg., butyl chloroformate. 

N - (methyl, carbamoyl) - 2 - cyano - 2- 
mietfaos^imino acetamide 



-N— C— G— CN) 

IL II 11 

O O N— CH3 

is miade by mtrosatioa of the corresponding N- 
(methyl carbamoyl) - 2 - cyanoacetamide in 
acetic add as dcOTibed in German Patent 
DRP 227,390 (Frdl 10, 177) foUowed by 
methylation of the. 2-hydroxyimino inter- 
mediate, which is itself a compound of 
formula I). 

2 - Acetoxyimino - 2 - cyano - N - medxyl 
acetamide 

H 

. (CH3— N— C>-C--CN), 



I II O 
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mp 101 — 3°, is conveniendy made by reacting 
the corresponding free oxime with ketene in 
acetonitrile. This free oxime (mp 210 — 1**) is 
made by nitrosation of N-methyl acetamide. 
2 - Cyano -.2 - hydroxiniinothioacetamlde 

(H,N— C— C-CN), 
II II 

i N— OH 

mp 145° dec, can be prepared fnnn 2-cyano- 
thioacetamide, sodium nitrite and hydrochloric 
acid as described by G. Shaw and D. N. 
Butler, J. Oiem. Soc. 19S9, 4042. The corres- 
ponding methyl ester, 2-cyano-2'^methosy- 
iminothioacetamide 

(H2N— C— G— CN) 

11 II 

S N— OCH, 

nap 163 — ^5® can be prepared either by me±yl- 
ation of the oxime with dimethylsulfate in 
aqueous KOH or by reacting 2-cyano-2-meth- 
oxyiminoacetamide in a known manner with 
P2S-, 



The compom^ useful in this invention are 
acuve plant disease control agents. They have 
qualities of systemic and curative activity when 
applied to soil, to seed or propagation pieces, 
or to foliage. Gombinations with other plant 45 
iwotectants especially fungiddes, provide 
exceptional disease control. The systemic and 
curative properties of the disease control agents 
of tins invention make dieir combination widi 
fungicides usually result in more than an addi- 50 
tive effect. Por diis reason, compositions con- 
taining a- combination of a fungicide and a 
compound of this case are preferred. The 
marked systemic property of the compounds 
of this case is strikingly evident by the control 55 
of the potato late blight disease on die un- 
treated foliage when treatments widi the ccm- 
pounds of this invention are applied solely 
to the root system. Additional evidence comes 
from the protection of imtreated new growdi 60 
on plants which had previously been sprayed 
with the cOTipounds of this invention. Still 
further evidence comes from the curative 
action against stabliAed infections by the 
causal agent of late blight-disease. The disease 65 
can be arrested even when treatments arc de- 
layed hours after plants have been artificially 
imxoilated. 

Of the fungi causing diseases on agricuEtuiaJ 
crops, those dassed as Phycomycetes are among 70 
the most virulent The disorders caused by this 
group of fungi include late blight of tomato^ 
and potatoes, downy mildew of grapes and 
cucurbits, and Pythium root rots. Diseases 
caused by Phycomycetes are especially suscep^ 75 
tible to contrcd by the compoimds of this in- 
vention. Many other plant diseases of primary 
importance to the agriculturist are also con- 
trolled. 

The many diseases (along with their causal 80 
agents) against which the compounds and 
methods of this invention are effective may be 
represented by, but arc not limited to, the 
following: Phytaphthora infestans, which 
causes late blight of potato and tomato; 85 
Phytophthora dnnamomi, which causes root 
rot of many perennial plants and heart rot of 
pineapple; Altemaria soJanij which attack 
plants in die Gruciferae, Gucurbitaceae, 
Umbellifera^ and Solanaceae families; and 90 
Venturia inaeqttalis, which causes apple 
scab. 

The compounds of this invention provide 
protection from damage caused by certain fungi 
when applied to the proper locus by the 
methods described hereinafter and at a sufli- 95 
dent rate to exert the desired effect. They are 
especially suited for the protection of living 
plants by applying the compounds of this ii^ 
vention to the soil in which they are growing 
or in which they may subsequently be seeded 100 
or planted, to seeds, .tubers, biilbs, or other 
plant reproductive parts prior to planting, as 
well as to foliage, stemsi, and/or fruit Soil 
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applications arc made from dusts^ gramiles, 
pellet, sdutions, or slurries. 

Pieferred rates' for application of the com- 
pwmds of diis invention to soil in which plants 
5 arc or will be growing range from 1 to 500 parts 
per million by wei^t of the soil in \diich die 
roots arc -or will be growing. Morc preferred 
use rates arc in the range of 5 to 200 parts 
per million. The most preferred rates are i» 
10 die range of lO.to 100 parts per million. Pre- 
ferred rates for application to seeds, tubers 
bulbs> or odier plant reproductive parts range 
from 0.5 to 100 grams of active compound of 
this invoition per Icilo of planting material 
15 treated. More preferred rates are in the rai^ 
of 1 to 75 grams of active ccwnpound per kilo. 
The most preferred raDes are in the range of 2 
to 50 grams per kilo. Applications of this type 
are made from dusts, slurries, or sdutions. 
20 Preferred rates of application for the com- 
pounds of this invention to foliage^ stems^ and/ 
or iruit of living plants rar^e from 0.1 to 20 
kilograms of active ingredient per hectare. 
More preferred rates are in the rai^e of 0.2 
25 to 10 kilos per hectare. The most preferred 
rates are in the rai^e of 0.5 to 5 Jkilograms per 
hectare. The optimum amovHit widiLn this 
range depends upon a number of variables 
wluc±i are well known to those skilled in the 
.30 art of plant protection. The variables include, 
but are not limited to, the disease to be coi> 
trolled, weather conditions expected, the type 
of CTopi stage of devdojHiient of the crop, and 
the interval beftween appKcations. Applications 
35 within the range given may need^ to be re- 
. peated one or many more times at intervals of 
1 to 60 days. Applications are made from 
dusts, durries, or solutions. 
. The compoations of the invention can con- 
40 tain, in addition to the active ingredient of 
this invention, conventional iisecticides, miti- 
ddes, bactericidesj nematicides, fungicides, or 
odier agricultural chemicals such as fruit set 
- agents, fruit tiiinning conipoimds, fertilizer 
45 ingredients and die like. The additional, agn- 
cultural chemicals are employed in nuxtmes or 
combinations in amounts rai^ii^ from oq©- 
tenth to twenty times diat of the compouind 
or compounds of this invention. The proper 
50 choice of amounts- is readily made by one 
skilled in the art of protecting plants from 
pest depredations. The following are illustra- 
tive of die agricultural chemicals that may be 
included in compositions of the compoimds of 
.55 tiids invention or, additiwially, diat may be 
added to sprays containing one or more of the 
active compounds of this invention: 
- bis(dimediylthiocarbamoyl)disiilfide; or 
tetrametiiylthituram disulfide (tfairam); 
60 metal salts of ediylenebisdithrocarbamic acid 
or propylenebisdithiocarbanuc acids, e.g. man- 
pnese, zinc, iron and sodium salts (mand> or 
zmeb.^ 9 

iM^ec^lguanidine.acet^ (dodine); 



N - (trichloromethyltfaio)ptithalmude (fd- 65 
P^t); . . .- 

N - .[(trichloromeriiyl)thi9] - 4 - cydo- 
hexene-l,2-dicarboKinude (captan); . 

cis - N - [(1,1,2^ - tetrachlon>eshyi)diio]- 
4-cyclphexene-l32-dicarboxiniide (captafol); 70 

2,4 - diciiloro - 6 - .(p - ddnreaniline) - or- 
triazine ('T)yrCTe"); . 

3,3' - ediylend>is(tetrahydro - 4,6 t di- 
methyl - 2H . 13,5 - thiadiazine - 2 - thione), 
(mihidj); 75 

triphenyitin hydroxide (fentin hydroxide); 

tripha^tiQ acetate (f aitin acetate) ; 

N' - dichlorc^uoromediyltMo - NJNf - di- 
m^yl - N' - j^enyisuEfamide (dichlo- 
fluanid); 80 

tetzachlorGisophthalonitrile (cfaloroiiialomi); 

tribasic copper sulfate; 

fixed copper; 

sulfur; 

medkyl - 1 - (butylcaibamqyi) - 2 - benz- o5 
imidazolecarfoamatB (benomyl); 
methyl-2-benzimidazolecarbamatey . 
1,2 - bis(3 - methoxyqatbonyl -.2. - tiiio- 
.urddo)bei^ene (methyl thiophanate); 

The agricultural dienoicals listed above are 90 
merely exemplary of the compCHmd^ 'wliidi can 
be mixed with the active campoisrids of thfe 
invention and are not -intended tq any way limit 
the invention. . . i« 

The use of pesticides in combination witb a W 
compound witiiin the scope of this inventioa 
sometimes appears to greatiy eiiance the 
activity of the active compound of the inven- 
tion. An unexpected degree of activity , is some- 
times seen when another pestidde is used 100 
along with the methods of this invention. 

The useful compounds can be. applied in a 
variety of formulations, including wettable 
powders, water-soluble powders, susp^isions, 
emulsifiable concentrates, dusts, solutions, 105 
grammes, pdlets, etc. Higji strengdi compel 
tions may also be prepared for use by local 
formtdators in furdier processii^. 

These f ormulatiors include one or morc 
compoimds useful in this invention, and can in- 1 10 
dude surface-active agents, solid or liquid 
diluents and odier materials as required to 
produce the desired formuladm. 

The surface-active agents act as weitii^, 
dispersing, and emidsifying agents whidi assist 115 
dispersion of the active material in a sp>ray> 
and improve wetting of wa^Cy fdiage and the 
like by the spray. Thus they aid in convemence^ 
accuracy and effectiveness in \ise. The sur- 
factants can include such anionic, non-ioiHC 120 
and cationic agents as have been used hereto- 
fore in pesticidal compositions of similar type. 
A detailed list of such agents may be found in 
"Detergents and Emulsifiers Annual", (John 
W. McCutcheon, Inc.). Addition of surfactants 125 
also prevents precipitation of large crystals of 
the active compounds on plant surfaces and 
improve penetration of the active compounds. 
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: dius incnrasiDg activity. Anionic and non- 
ionic surfactants are preferred. Such preferred 
siHfactants include allcali and alkaline earth 
salts of alkylarylsulf (HHC acids^> socb as dodecyl- 
5 baizenesulfonates and alkylnaphthalene- 
sulfonates, dialkyl sodium sulfosucdnate 
esters, sodium lauryi sulfate, sodium N- 
methyi-N-oleoyltauiate;, sodium dodecyldi- 
phenyl ether disulfonate and the oleic add 

10 ester of sodium isediionate. Other preferred 
surfactants include alkyi and alkylphenyl poly- 
etiiylene glycol ethers,, and their phosphate 
derivatives, polyoxyediylene derivatives of 
sorbitan fatty esters and long-chain alcohds 

15 and mercaptans, as we31 as poiyoxyethylene 
esters of fatty adds. Film f ormii^ wacer- 
soloble polymers may be used io place of 
surfactants to improve activity. Humectants 

70 chosen for low phytotoodcky also 

2U contiibute to enhanced activity of the com- 
positions of this invention!. White oils havii^ 
a viscosity of about 150 S.S.U. or higjier are 
preferred. 

Fmther information on fotmulation of the 
" active compounds described above into the 
fimgiddal compositions of this invention can 
be found in J. B. Buchanan, U.S. 3,576,834 
(4/27/71), K R, Schajffen, U.S. 3,560,616 
(2/2/71) and E. Someis, "Fomiulation", 
30 Chapter 6 in Torgeson, "Fungicides", Vol. I, 
Academic Press, New Yoiic, 1967. 

The following examples further illustrate 
the invention. AH pans and percentages arc 
by weight. 
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EXAMPLE 1. 
A wettable powder f ormulatioQ can be made 
and applied as foUows: 



2-cyana-2-hydroxyimino- 

acetamide 
sodium alkylnaphthalenesulf onatB 
low-viscosity metfaylcdlulose 
diatomaceotis earth 



Percent 



50 
2 
2 

46 



The ingredients are blended, coarsdy ham- 

45 mer-milled .and then air-milled to produce 
partides of active essentially all bdow 20 
microns in diameter. The product is rcblended 
before padcagin^. 

All compounds of the invention may be 

50 formulated similarly. 

This formulation is dispersed in water in an 
amount suflScient to provide a concentration of 
400 ppm of the active compoimd of this in- 
vention. A portion of^ this is diluted to a con- 

55 centration of 80 ppm. The dispersions are 
sprayed to the point of nm-off on potted 
tomato plants and allowed to dry. Both treated 
and untreated plants are inoculated with a 
spore suspension of Phytophthora infestans and 

60 incubated for a day in a saturated humidity 
chamber. After five days of additi(»ial incuba- 



tion in the greenhouse, all of die untreated 
tomatoes are dead because of late blight dis- 
gase. llie plants.treated with the 80 ppm con- 
centration have only an occasional confined 65 
lesion, whereas those treated with the 400 
ppm concentration ate completely healthy 
with no sign of disease. The odier compounds 
of tills invention can be substituted far 2- 
cyano - 2 - hydro^riminoacetamide with like 70 
results. For example, N - carbamc^ - 2- 
cyano - 2 - methioyiminoacetamide and 2- 
acetosyimino - 2 - cyano - N - methyl acet- 
amide are particularly effective. 

EXAIWPLE 2. 75 
The formulation of Example 1 can be 
mixed in a s|M:ay tank with the fungicide, 
benomyL This formulation is dHuced to a con- 
centration of 500 ppm of the aaive ingredient, 
the benomyl in the mixture is at a concentta- 80 
tion of 100 ppm. Sprays are applied to the 
point of nm-off e^ week during the grow- 
ing season to a cucumber field subject to in- 
fection by the downy mildew fungus, Pseudo- 
peronospora cubensis, the powdery mildew 85 
fungus, Erysiphe chickoracearum, and die 
gummy stem bHgbt fungus, Mycosphaerdla 
citpdlincL The plants which are sprayed widi 
this mixture are healthy and bear a normal 
crop. 90 

EXAMPLE 3. 
Potted greenhouse grown tomato plants are 
inoculated by spraying tiiem with a spore sus- 
pension of P. infestans, Thqr arc incubated in 
a saturated humidity chamber for eigjit hours, 95 
The infected tcnnato plants are removed from 
the incubation chamber long enougji to spray 
them widi various disease control agents and 
combinations of these agents. The formulation 
of Example 1 is dispereed at a concentration 100 
of 400 ppm of the active ingredient Similar 
dispersions are made of the commercial fungi- 
cides, maneb, captafol, metiram, and chloro- 
thalonil. Additional treamients arc made by 
mixing each of diese dispersions of cwnmercial 105 
fungicides with an equal quantity of the 
formulation of this example. This results in 
200 ppm of each of the two component active 
ingredients. Six infected plants are sprayed 
with enough dispersion to have run-off of dry 110 
plants. After treatment, tiie plants are re- 
turned to the humidity chamber for a total 
of 24 hours. After an additional five days 
incubation in the greenhouse, the untreated 
plants arc dead because of the late bUght dis- 115 
ease. Those plants treated with the cchu- 
mercial fungicides are completely defoliated. 
The plants Ueated with the formulation of this 
invention have only a few restricted lesions. 
Most of the foliage is healthy. This is because 120 
of the unique curative action of .the compouiKis 
of this invention. The best control is afforded 
by the mixtures of commercial fungicides and 
the 2 - cyano - 2 - hydroxyiminoacetamide. 



7 



1>425,621 



7 



... EXAMPLE 4. 
Healthy uninoculated tomato i^ants are 
spray treated witb the suspensions and mix- 
tures prepared for the curative test described 

5 in Example 3. The treated plants are grown 
for five days in the greenhouse before they 
are inoculated with a spore suspension t)f P. 
infestans. The plants had grown sufficiently 
frcHn the time they were treated to expose 

10 untreated foliage. After incubation, the im- 
treated plants arc dead because of late bli|Jit 
infections. The commercial fungicides provide 
good control on most of the foliage, but the 
newly expanded foliage is unprotected and is 

15 heavily bli^ted. The plants sprayed with die 
f onnulation of tiais invention have <Hdy a few 
blight lesions. The most strilcii^ feature is the 
reduction in infections on the newly expanded 
foliage. This is becatise of the systemic 

20 property of protecting untreated plant parts 
afforded by die compounds of this invention. 
Those plants which are treated with mixtures 
of 2 - cyano - 2 - hydroxjdminoacetamide and 
commercial fungicides at one-half rate of each 

25 are the healdiiest of all. 

EXAMPLE 5. 
A wettable powder foxmulation can be pre- 
pared as follows: 

..^ Percent ■ 



30 'N-carbamoyl-2-cyano-2-methoxy- 

iminoacetamide BO 

sodium alkylnaphthalenesulfonate 2 

soditim ligninsdfonate. 2 

syndietic amorphous silica 3 

35 KaoUmte 13 

The ingredients ate thoroi^y blended, 
passed throu|^ a hammer-mill to produce an 
average particle size under 40 microns, re- 
blended and sifted through a U.S.S. No, 50 

40 sieive (03 mm openings) before, packaging. 

This formulation can be applied as follows: 
A potato fidd is selected in which there is a 
uniform but light infection of the late blight 
disease. The older foliage of each plant sup- 

45 pOTts one or two sponilating Phytophtkora 
infesians lesions. The plant damage at this 
point is slight, but the potential for disease 
spread is high. Plots are designated as five 
rows wide and 20 meters long. Treatments are 

50 assigned to various plots randomly through 
the field leaving much of the field untreated as 
buffers between treated plots. A series of treat- 
ments is selected for application immediatdy 
following weather conditions conducive to dis- 

55 ease spread. Among those treatments is the 
formulation of this Example dispersed in water 
at a concentration of 1,000 ppm of active in- 
gredient. Other treatments are a representation 
of commercially available fungicides such as 



maneb, captafol, and chlorothalonil, aj^lied at 60 
their recommended use rate. In addition to 
these single compound applications, combma- 
tions of die fomiulation of this Example with 
each of the commercial fungicides are made at 
rates of 1/2 of that used alone. Spray apj^ca- 65 
tions are made immediately after an ovemigjrt 
rain which had the potential of spreading the 
disease. After a week, the untreated fdiage in 
this field is completely killed by the late bligjht 
disease. Those plots receiving treatments of 70 
COTunercial fungicides are severely diseased 
and are more dian 80% defoliated. Those plots 
receiving the formulation of this Example are 
protected from the late blight disease and are 
only slighdy defoliated. Those plots receiving 75 
the combination of the foroudation of this in- 
ventiim plus a commercial fungicide are 
h^diy and gieen and free of disuse. Other 
c<Hnmercial fui^cides such as metiram, 
'Tiaconil 2787*' and zineb, can also be used 80 
with like results. The other compounds of dus 
invention may be substituted for 2-cyano-2- 
hydrosyiminoacetamide with like results. 



EXAMPLE 6. 




An aqueous su^>ension can be prepared and 


applied as follows: 




Percent 


2-cyano-2-dodecyloxyimiiioacet- 




amide 


25 


hydrated attapulgite 


3 


crude calcium ligninsulfonate 


10 


disodium hydrogen phosphate 


.0.5 


water 


61.5 



The ingredients are ground together in a 
ball or roller mill imtil the solid particles have 95 
been reduced to diameters under 10 microns. 

This suspension is dispersed in water in^ an 
amount sufiicient to provide a concentration of 
400 ppm of die active compound of this in- 
vention. A portion of this is diluted to a con- 100 
centration of 80 ppm. The dispeisions are 
sprayed to the. point of run-off on potted apple 
plants and allowed to dry. Bodt treated and 
imtreated plants are inooilated with a spore 
suspension of Veniuria inaeqwdis and incu- 105 
bated for a day in a saturated humidity cham- 
ber. After ten days of additional incubation 
in the greenhouse, all of die untreated apples 
have young susceptible leaves completely re- 
covered with sponilating apple scab lesions. 110 
The plants treated with the 80 ppm concentra- 
tion have only an occasional confined lesion,, 
whereas those treated with the 400 ppm con- 
centration are completely healthy with no sign 
of disease. US 

EXAMPLE 7. 
An oil suspension can be prepared as fol- 
lows: 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



2-<yano-2-hydro:gnniiaoacecamide 
aliphatic hydncaiboD ml 



Peiceixt 

25 
5 
70 



X 



The; ii^redienis are ground tpgedier in a 
mill until tbe solid panides have been 
reduced to under about 5 microns. The xesi]fe- 
ing ladier tfaidk suspension may be 'apgMed 
diiecdyj extended with oils> or. emulsifiol in 
water. 

This fonnulatiott can be applied in the same 
manner as the wettable powder fozmulatioQ of 
Example 5 with siknilar results. 

EXAMPLE 8. 
An emulsifiable concentrate can be prepared 
and applied, as follows: 



2-cyan6-2-dodec^loxyiminoacetamide 
isophbrone 

blend of oil-soluble sulfonates and 
pdyosyethylene ethers 



Percent 

30 
65 



The ingredients are combined and stirred 
with gentle warming to speed solution. A fine 
screen filter is included in the packaging line 
to insuBce the absence of any undissolved matter, 
in the final product. 

The above formulation is dispersed in water 
to give an active ingredient concentrati(nE of 
800 ppm. Eight uniform grapevines of the 
same variety are sprayed to run-off at weekly 
intervals during the growing season with the 
above, formulation. Untreated vines growing 
near are 'severely infected with the downy 
mildew fungus, Plasmopara viticola. The 
eight treated vines are h^thy with a normal 
crop ,of disease free fruit 

EXAMPLE 9. 
High-strength powder. 



2-<^ano-2-hydroxyimino acetamide 
fine silica 

dioctyl sulf osuccinic acid, disodimn 
salt 



Percent 

90.0 
9.5 

0.5 



This powder is prepared by blending and 
dien grinding in a hammer-mill. The f omiuHa- 
tion, when dispersed in water, causes ±e acdve 
ii^edicnt to go into , solution. The spray can 
be used in a manner similar to Example 5. 

WHAT WE CLAIM IS:— 

1. A composition for combating fungus dis- 
ease in plants comprising an inert diluent and 
a compound of the general formula 



(I) 



vdieiein 

R is hydrogen; alkyl of 1 to 13 carbon atoms; 55 
alkyl of 1 to 13 carbon atoms stibstituted 
wiA alkoxycarbonyl of 2 to 4 carbon atoms, 
acyt of 2 to 4 carbon atoms, ac^pxy of 2 to 
4 carbon atoms or cyano; aqrl of 1 to 4 
carbon atoms; alkoxycarbonyl of 2 to 4 car- 60 
bon atoms; aralkyl of 7 to 10 carbon atoms; 
or a non-phytotoxic metal; 

Ri- is alkoxy of 1 to 4 carbon atoms or 
— ^TRaR^; 

Ra is hydrogen, alkyl of 1 to 4 carbon atoms, 65 
alkosycaxbonyl 2 to 4 carbon atoms or 

OR* 

\ 

R3 is hydrogen or alkyl of 1 to 4 carbon atoms 
whh the proviso that Rs is H when Rs is 
- alkoxycarbonyl or 70 

O R* 

\ 



R^ is hydrogen or alkyl of 1 to 4 carbon atoms; 
R9 is hydrogen or alkyl of 1 to 4 carb^ aitoms; 
and 

X i§ oxygen or sulfur; with the proviso that 75 
when R^ is hydrogen, alkyl or alkoxy- 
carbonyl, said composition is not a simple 
solution of said compound in water or an 
organic solvent. 

2. The composition of claim 1 wherein R is 80 
as defined in claim 1 with the proviso that 
when R is a non-phytotoxic mstal it is selec- 
ted from sodium, potassium, calcium, man^ 
ganese, c<^>per, zinc and iron. 

3. The composition of daim 2 wherein X 85 
is oxygen; R is hydrogen, alkyl of 1 to 13 
carbon atoms, acyl of 1 to 4 carbon atoms, 
alkoxycarbonyl of 2 to 4 carbon atoms, or a 
metal selected from sodium, pocassiimi, cal- 
cium, manganese, 2inc, copper and iron; and 90 
R, is — NH2, — NHCH3 or 



— NHC— NHj. 

4. The composition of claim 3 wherein R is 
hydrogen, alkyl of 1 to 13 carbon atoms, or 
acetyl. 95 
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5. The composition of rlaim 4 wheieia Ri 
is — NH2, — NHCais or . 



— NH— L-NHa. 



. 6. The ccmiposition d daim 1 ^(iietein saM- 
5 compDimd is 2 - cyano - 2 - hydroxyiminoacec- 
amide or a salt thereof, with a non^p hy mu Hu c 
metal. - 

7. The composition of daun 5 whereiD said 
compound is 2-cyano-2-methQX3riminoacet- 

10 amide. 

8. The composition of daim 5 wherein said 
compound is N - carbamoyl - 2 - cyano - 2- " 
methoxyiminoacetamide. 

9; The composition of daim 5 wherein said 
IS compound is 2 - acetoxyimino - 2 - cyano - N- 
methyl acetamide, 

10. The composition of daim 1 wherein said 
compound is N - (methyl - carbamoyl) - 2- 
cyano-2-methoxyimino acetamide. 
20 11. The composition of daim 1 wherein 
said compound is a compound of general 
formula I as hereiirf)efore spedfically disdosed 
other than those de&nad in claims 6--'10. 

12. The composition of any of the |neoedii% 
25 dalms induding arts at more insectiddes,^ 

nii t iddes, bactericides^ nunatcddes;, fnut set 
• agents, fruit thinnii^ compounds or fertilizers. 

13. The competition of any of the piiieced- 
ii^ dauxis induding one or more fungicides 



other than those of the genearal f onnula I here- 30 



m. 



14. The con^>osition .(^ daim 13 \dierein 
said <me or more fungiddes is selected from 
those spedfically disdosed hereiid)efore. 

15. The composition of any of the preced- 35 
i^g claims containing an adjuvant sdected 
frcan surfactants, water soluble film-fonnii^ 
polymers, humectams and non-phytotoxic oils. 

16. The composition of daim 1 substantially 

as hereinbefore described ^nd as illustzated 40 
with reference to any of the Examples. 

17. A method of ccanbating fungus disease 
in plants ^ich comprises appl3dng to the 
locus to be protected an effedive amotmt of a 
compound as defined in daim 1. 45 

18. The method of daim 17 wherein there 
is applied a compound as defined in claim 2. 

19. The method of claim 17 whereini there 
is applied a compound as defined in any of 
daim 3 to 5 or 11. 50 

20. The method of daim 17 wherein there 
is applied a compound as defined in any of. 
claims 6 — 10 or the composition of daim 13 
or 14 as appendant to any ci daims 6 to 10. 

21. The method of daim 17^ substantially as 55 
described herein aiid as illustrated with refer- 
ence to any of the Examines. 

For the Applicants: 
FRANK B. DEHN & CO., 
Imperial House, 
15—19, Kingsway, 
Londoii, WC2B 5UZ. 
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